Reduced frequency of pulsatile luteinizing hormone secretion in the luteal phase of the rhesus monkey. Involvement of endogenous opiates.
Pulsatile secretion of LH in women has been shown to vary during the menstrual cycle. LH pulse frequency during the luteal phase is markedly reduced compared to that in the follicular phase. The objectives of the present study were to determine if similar changes in pulsatile LH secretion occur in the monkey, and whether endogenous opiates are involved in producing these changes. In order to document if LH pulse frequency is reduced in the nonhuman primate luteal phase, serial blood samples were collected from 10 rhesus monkeys at 15-min intervals for 6 h at 3 different times of the luteal phase (early, mid-, and late). This pattern of secretion was contrasted to that observed during the ensuing early follicular phase. LH pulse frequency during the luteal phase was significantly reduced compared to the early follicular phase. Mean pulse frequency (+/- SE) was 0.84 +/- 0.16 pulses/6 h in the luteal phase vs. 2.99 +/- 0.58 pulses/6 h in the early follicular phase. When endogenous opioid activity was blocked during the luteal phase by a 5-h continuous infusion of naloxone (2 mg/h), an opiate antagonist, LH pulse frequency was increased to 2.48 +/- 0.25 pulses/5 h. This frequency was markedly different from the frequency of 0.85 +/- 0.17 pulses/5 h observed in the control period which immediately preceeded the naloxone infusion. The mean amplitude of the LH pulses in the luteal phase, which was significantly greater than that observed in the early follicular phase (20.9 +/- 1.9 ng/ml and 11.7 +/- 0.3 ng/ml) was not affected by naloxone (23.5 +/- 2.4 ng/ml vs. 25.3 +/- 1.9 ng/ml). Infusion of naloxone for longer periods (9 h) in 3 additional monkeys caused an increase in LH pulse frequency which was maintained in 2 of the monkeys, whereas the third animal exhibited only an acute response (a single pulse). These results indicate that the reduction in LH pulse frequency that occurs in the luteal phase of the rhesus menstrual cycle is an event in which endogenous opiates participate. Our previous finding that beta-endorphin release from neurons in the median eminence is stimulated during the luteal phase of the monkey, together with the present results, suggest that beta-endorphin functions as a modulator of pulsatile LH secretion in the primate menstrual cycle.